Data Analysis 1 (DA101) Week 2 (16:00, 22/09/2021)

Week 2 Outlines
- Introductory Statistics
- General Knowledge and Terms
- Continuity of Data
- Frequency Distribution
- First Order of Average Measurement (Central Tendency)
- Mean
- Median
- Mode
- Data Positioning
- Quartile, Decile, Percentile, and n-tile
- Assignments
wuuBlnalu RATH Center (lifnsds)

NUMUALRFERSRTARIS (Algebra-Precalculus)

Week 3 Scopes
- Second Order of Average Measurement
- Deviation

- etc.
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Data Analysis 1 (DA101) Week 2 (16:00, 22/09/2021)

Introductory Statistics

Iilduuvilnvinimademansiseuanwineutalgyes RATH Center ifuonaisusenay

ldlnvinlandes g duseleniansvinnuasuasnisaauivindamans

General Knowledge

1. True/False-Correct
a. Phone number is quantitative data.
b. District population data from district office are primary data.
c. Data average is a way of data visualization.
d. Visualization makes data understandable.
2. Which one(s) of these should not affect statistical decision?
a. Data b. News

c. Information d. Belief

3. Numerical data is mostly or usually identified as (quantitative / qualitative) data.

For 4. And 5.:
Diameter Length
Nozzle A 12.80 108
Nozzle B 37.95 a6.7

4. The following data lack of

(May lack more than one)

5. Does it has consistency?
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AUAaLavadaya (Continuity of Data)

lneily doya (1vaslunvoyadieUsuna ins1ensuuUssinnuesdayanuan vuginunquese
= [l (-7 < 1 3 1 < ¥ A ~ . v < Qy
g9 elaluvsdmauduiduny) awnsauusesnduteyaiisieliies (continuous data) wavtayauiu/

lyisiaitlas (discrete data) lngign1smeadinmansililiasizvidayamaiilaaiy

Prob(x) Prob(z)
L L X f - - - - - z
012345678910 3 -2 -1 0 1 2 3
Binomial Distribution Standard Normal Distribution
Discrete Data & Discrete Continuous Data and Continuous
Probability Curve Probability Curve

www.statisticsfromatoz.com

mogaflsitunsadinmansillunmslieseideyamail (reutlonsazdignuliiinla usiniends

v

naunvinAu b lvdle) Teadl

78n13 Discrete Data Continuous Data
N N
HATIL/NUNTIW S=> flz,) Az S = / f(x) dz
1=1 0
N
o _ szilf@z)Am _ 1
ALRAY T = ~ == f(z) dz
> Az J

A1 RMS

ANLRAYNI9UN NN T =
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N13UANLIIAUA (Frequency Distribution)

AN39UANUAIAIUD (Frequency (distribution) table) A ms1efivsvenaudvestayaludiaty

AR (frequency) A I1UAUNISAAGT § NIDINUIUNNU (number of occurrence)

FeATHUY | ANE (f) AuAazaY (F) AUATUANS ARz aNFURNS
1-10 3
11-20 12
21-30 15
31-40 24
41-50 6
= 60 sum =

713 NUANNTRIAYNALUUNYDIINTEUNGUNILS

ANSUIAIANG
1. Audavay F,=F,_,+f
2. ANUDEUIING fra =%

AN IUA1196NLRIAIUD (Technical formula), 199359kida931 (Sense)

1. ¥auaN (Lower boundary)

I — min, + max,_ ;
2

2. ¥auUU (Upper boundary)

_ max; +min,;

U= 2

3. gAMaNaNsesdunInIATY (Midpoint/Midrange)

min; + max; L+U
a = =

2 2

4. ANAINVBIBUATAATY (Interval)

I =U — L = max; — max;_; = min, —min, ,
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dremzuuy | Anud (f)
1-10 3
11-20 12
21-30 15
31-40 24
41-50 6

15210051 NN BAIAILD (Histogram-->Frequency polygon-->Frequency curve)

15271935 11ANUDEEEL (Ogive)
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AINA19Ya3UaYa (Intermediate value/Central tendency)

& oA

Ananvesdeya Ao Aawsaldidusunuvengudoyatu q ¢ Fdiusslevidsenisiuin n1s

Uszidiudaya nsdndulasne 9 WWunnlng tnglimddansazientoyasedi

Measurement of Average

First Order Second Order Third Order
Measures of Measures of Measures of
Central Tendency Dispersion Skewness and
Kurtosis
Mean Median Mode
Arithmetic Mean Geometric Mean Harmonic Mean Etc.

1 a I~ 1A 1 Y v Id LY
A8y (Mean) A AINBYATINA Taely Arvestena Luddn
U - 9

$i58§1u (Median) Ao Aflagnsenans Taeld srundsastoya 1Wudin

Y

(% '
o a

gulley (Mode) Ao Afinugnnfigavestoyaiiy

Anausiazeinanunsatlildusslevdlaunnsieiu Fuegivanumuizauvesnisidnuiudnume

Yastoyatiy 9 Taundeya Neremainansuswdalils visudnseisrnanaviniu
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(Y L3

nshddnwannaaansiiosu

[y

Fanwavsataraniaty q dydnval Gﬁﬂgﬂﬁwmﬂi’flﬂuﬁaLﬂ%wmwmwﬁLﬁumi (operator)
wavdydnvalvesdulsnsedignaniiunis (variable/operand) Jusidnasznin (Greek symbol)
Snasvadnensn Snuseninuuusadeu way Snuseiinsidou (Scripts Letter) Wasanunandafauds
ﬁL%Uuiué’mﬁﬂwzﬁazau (Latin symbol) 19 A-Z, 0-9 liinesaninufedn1s WsIsAIUVENEa1agN
wpananauarduauludwdsivinnmnlddydnuvalifedin Wy gamgiilussuunieiasening
Usend (The International System of Units, SI Unit) wagseuumiag CGS {umheanaiy (K) 19
Sydnualunuddui T dwgumgTlussuumheTawedn (Metric System, MKS) iumiagosen
waldea (0 Wandnwel ¢ wiludle ¢ Afaumuednag AudulngTauTuammgiily MKS Tl
Fudnwalndnuuuiaudou Theta @ wnu usdenszdu fuds T Fusnefussdaden wazaunis
naulunduunlamiloudu

o v 3

AIEM IR UdYanualnadineanTag19gnAed 194309013908 N15T ARSI MBS v e

<

IS J

WHULANFIAUE BUTANMUNUUANAINAU LU

- v Tduenanudunnwesuazuning (A)

- Fdes Widsudydnualfulsmluiivsvenanududiunm (a, 2, 2, i)

- fhnsa Muendnusee Mumis dydnuainiedisudea Jeiladdu/anuduiusluunsd A

wagskav (1,2, RMS, U, , sin wt)

uuzihigamdnwdeyaiiulusoinisia ssuumbeda aruduurvesdnyse
wnsadamansuaziiand davaludinludlasunaulyililes 9 eguas uvu og 9 dauurring)

wgld CGS 3o MKS oz drlmusnoumineduiudanveunas
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1. 1A3BIUNNY Sigma (X) <-"S Ausilvie) a1iusiian s asdu o”

a Y& o W ¢ ' a a . . . =& A
winmnneg Y Tadudyanwalunuanuuneinnisuanmesivags (arithmetic summation) @il
vad v a Y a v X 1 i a PRy Ao o ¢ v Y]
anUAndudgnAunU/Anduduande  q  (memniseulamll)  eedidydnuainisldaumnly

(generalized form) A

N
S = Z(k“bc — 1,y

=m

2. \3osvsne Pi (D) il pi (1)

[ o

wsesny Tdludydnualununisaunieivadla (arithmetic multiplication) 1y

o

N
P = H(kabc xz,; —|—ZI32>

1=m
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1194y

ANRAY WNATUIINNITUIANLT “SIU” Ba2 “LRAY” P8IIUIUR T995015 “520” Tulunnmadsiuld

= o P v v ad « A s P ] ) P ' A Ao ' =~ &

FUINADAAABINUAUITNIT “1Rde” TANANNAURILNINIY tngAadsNtnnuUaslun1sBeulem
ad a

yhlu 2wdl 3 ™ @Beznadumsmaiaisvesteyalisoiles):

1. @i']m?{mamﬂﬂm (Arithmetic Mean: AM)

.%:,U/:

1 & T+ Tyt a5+t
AM = = _ Ty T Xy Ty n
sz n

2. ALRAELSUNANA (Geometric Mean: GM)

GM = Tz,

3. Aaagensluda (Harmonic Mean: HM)
1 1 1
M Z—Z =— + PR
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lumsuszenaldtu Alafeguuuudu q ssgninanldauamnuwmnnzan endiegianaions q i

1 [

AouAnwLiuAnluTesiun Msldnu uagnisuszend el

4. ALadulauntinn9dIntin (Weighted Arithmetic Mean)
n
Ziil wixi o wll’l + ’w2332 + ’w3333 + + ’wnl’n

T === —
Zi:lwi wy + wy +wz + -+ w,

5. ANLRAYLIVINMNENUINTN (Weighted Geometric Mean)

1
= - w; E:L:l Wi (wi+wotwz+-+wn) [ awq woy ws w,,
% 1 2 3
i=1

3

6. Quadratic Mean (Root-Mean-Square/RMS)

1 ¢ w24+ xi+ a2+ + a2
e

=1

7. Cubic Mean

_ sllg~ 5 sjxi4as+ai 4+t ad
Leubic = _§ :xz:
n < n
=1

8. Generalized Mean (Power Mean/Hodlder mean)

1
& 1d \7
M,(S) = szf = (Efo> jx, €8

=1 =1
9. Weighted Power Mean
v 1 & » 1< »\?
M,(S) = - 2 w;rt = E;wl:cl ;2 €8
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Data Analysis 1 (DA101)

For 8. And 9., there are special cases which has its name and usage. The generalized

Week 2 (16:00, 22/09/2021)

terms can be applied to any cases but with more difficult approach:

Given SN - {33’1,,1'2, 33‘3, cee ,Q'Jn}.
n Term/Definition* Name
—00 M_OO(SH) = lim M = min(Sn) Minimum
p——00 p
n
M 1<Sn) = Harmonic Mean

0 M,(S,) = 11)1_1()1(1] M, = Hazz Geometric Mean
1SN : ,
1 M,(S,) = 2 Arithmetic Mean
i=1
1 n
2 M,(S,) = /=) x? Root-Mean-Square
n
i=1
3|1 & .
3 M,(S,) = |=) a? Cubic Mean
n &
+00 M_(S,) = pgllnoo M, = max(S,,) Maximum

* For the proofs of equality/derivation from definition, they require higher level of
mathematics (Calculus 2 and up) to fully understand. Studying calculus prior to
entering university level is highly recommended. You can apply knowledge very early

in scientific and engineering field of study.

10. Interquartile Mean

3n
2 4
TiQMm = E T
n 4
z:ZJrl

11. Midrange

M:max:v;-mma:
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12. Quasi-Arithmetic Mean (Generalized f~mean)

M (%) = f! (%if(mﬁ) ; f is injective (one to one).
k=1

13. Trimean

™ = @t Q3>

(@ +%5

1
2
14. Normalized Mean (This one is a large type consisting of many subtypes)

* Tpganuduiusvesaiadelssnn 1.-3. dullanuduiusiiduanuasease (nMsiigauld
auUAnie Sigma Uag Pi Wazaan 3y ¥38750U 9 auauals) thanldussenalunguinig

NyatlanazasvInnlaunue (@rwuiugy aalvgiionnlvunlongiay u.6u) dufe

AM > GM > HM
Tudun1sfin AM s33uaiiu 1anesdnguiludnanuineliilu Se =n - &

1 d' [ 35 [~ 1
ALRAY (AUANTNIATULTUYDT)

lggaRnaatulamIAawuy Weighted Arithmetic Mean lalag tufie
k
D DN 2.7 d
=== ;n:Zfi:Fk
. n =1

o [y = v v [ a [ 1 ¥ Y v [ 1
dmsugasiieldanveutoyasuuilumsaaniasanuduuudugig naldaaunairosrinme
flo udnavdueey anunsaldgasilld (d Aeduauwd \WuaveslsilaFeeiu):

S

n

T=a+Id;d=

auUfvaerLeaY

2.%(z; —2)? =minX(z;, —a)? ;a €R
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15u51U

[y

segu e ArdinannsideyaniseaLaiunuaduaAvesiy waiinegiumlmsnatady

Y

(dead center) azilusisoguvesoya liindeyavziidnunuteyailuavgnioauminy

2,8,18,32,50

1,3,5,6,7,8,12,16, 20, 21,27, 32, 33, 33, 34, 35

nsmeuvilsegIuestaya n 31U

n-+1

medpos =

% LY ] [J !
151U (BUATNIATULTUTIY)

Idgns (@ailfiunan sense wa 53.1daow)

n
medpos = —
Pos =5

median:L+§<g_EfL> :U_§<Ef—g>

GHAGL RN I0RiD)

1. ¥|x; — median| = min X|z; — b| ;b € R

§1Ubey

v Y A oa v ) A a U ANy a '
1munse Mdelllifeslsdeayn ndulugainumany szluSes giulley dddenndeseguinuiy
PMilAuAmTuliiudey - @wennmaigiuledlilawsenndiniieuiu)  uiavsTeun

wansnafu wilednaswmeusinteyaislilaliiadinanselialiunnminlsdn

s1uidey (Funsaiatuduig)

d d
de=L+1 —L>:U—I(—U>
mode + <dL+dU d, +dy
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ANUFUNUSTENIN ALRAY-I585IU-5I1URL

= Y1 & 1 a v v 6 1 I a 3 .. &
fawagliin N3 3 AdANNduRusLUUAS1Y 9 wasllulalssanaumnnisal (Empirical formula) Aail

T —mode = 3(T — median)

PIANWULNTIILIAIAUVDING 3 FRAINITAUDNANULVBIANMUY (Skew) b9 (WAUBNUSUUUBINTS

WU (Skewness & Kurtosis) @adun1sinnnuwaeaiaui 3 luildnnnsdl)

Frequency

L "

(a) Negatively Skewed (b) Normal (no skew) (c) Positively skewed

Marco T. C. Faria: (a) iU%7¢/ (b) au3995 () 40977
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n3indunisvastoya

Tuideneun fsugiu (Median) Junidlunisinmurivesdeya Fegiumiansnais uis

anansainmdunsle o W 7 70% vesdeyaiiawinls vise naulasunausndeyatiAniiils a

15u51u (Median

median

10 11 15 17 18 21 26 27 32 33 35 39 40 43 44 45 46 49 51

M95L1A (Quartile), wlad (Decile) waz Wasidulng (Percentile)

Qo Q; Q, Q3 Qq
10 11 1517 18 21 26 27 32 33 35 39 40 43 44 45 46 49 51

10 11 15 17 18 21 26 27 32 33 35 39 40 43 44 45 46 49 51

10 11 15 17 18 21 26 27 32 33 35 39 40 43 44 45 46 49 51

° | v A a dl | & | Y
ﬂ'ﬁVi']G]']LLWU\‘i“U@\‘iSU@%aV]LSEJQL@EJ'] (lllL‘U‘L!“U'N) ﬁ']ll'ﬁﬂﬁﬂ(ﬂ‘ﬂ']ﬂ

p(Q,) ==

4(n—|—1)

p(D,) =15 (n+1)

p(P,) =155 (n+ 1)

Ausuanuduiuswuu n-tile azledn

Tun151 n-tile L51@NWITASUINNAITIT “FIWAUT” A9 “ANdwusTiule”

n3td n-tile Tllyduaudn Whihdyumaten (Fractional part) aneaufiunan1avedaessiummiad n-tile

DEITNIN TapiD ...
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Data Analysis 1 (DA101)

20 22 25 25 271
29 31 3333 34

PRI

38 39 39 41 45
48 49 51 54 55
57 59 59

Week 2 (16:00, 22/09/2021)

M95L1a (Quartile), wlwd (Decile) way Wasidulng (Percentile) (FunsntAtuLTuY2)

o o ° [y Y & I 1 [ 1 v
d1915U Q, D, P @uSUaumIN1AyubUuylg a’]lﬂ'ﬁilﬁﬂﬁﬂl,mu%ﬂﬁ]’]ﬂ

p(Q,) = 1 (n)
p(D,) =15(n)
p(P,) = 5= ()

wdnhumnAsumiatuluansi sv.aeuln ade 9 iU Median Weauaeuandunisinans

@ Wushumisla q Aisdeamsmm
1

X, =L+-

f
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